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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see page 2-5, filed on 1/6/2010, with respect to the 
rejection(s) of claim(s) 1-5, 8-12, 15-20, 25-26 under 35 U.S.C. 103(a) have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
Barak et al. (US 2004/0076247 A1 ). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-5, 8-12, 15-20, 25 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Barak et al. (US 2004/0076247 A1 , hereinafter Barak) in view of 
Abdallah et al. (US 6,308,562 B1). 

(1) Regarding claim 1 : 

Barak discloses a method comprising: 

generating a residual signal from a multicarrier signal, the residual signal 
representing a difference between the multicarrier signal and a hard-clipped multicarrier 
signal (figure 2 discloses a circuit 26 for reducing the PAR comprises an input signal 
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passes through a hard limiter 30 for clipping the input signal to generate a clipped signal 
and an adder for taking the difference between the input signal with the clipped signal to 
generate a difference signal 44, paragraph 0047-0048, paragraph 0043 discloses the 
input signal can be a multi-carrier signal such as OFDM); 

applying a filtering function to the residual signal for at least one carrier of the 
multi-carrier signal, thereby generating a minimized residual signal for the at least one 
carrier (difference signal 44 is input to a filter 34 and generate a filtered difference signal 
with reduced bandwidth and with magnitude roughly equal to or slightly greater than the 
amount by which input signal 40 exceeds the threshold, paragraph 0049); and 

combining the minimized residual signals and the multicarrier signal (second 
adder 36 subtracts filtered difference signal 46 from input signal 40, paragraph 0050). 

Barak disclose filter 34 is preferably implement as a FIR filter but fails to explicitly 
disclose the filtering function comprises a least squares function. 

However, Abdallah discloses coefficients used in a FIR filter is calculated by 
means of a recursive least squares (RLS) module 317, column 7, lines 24-26. 

It is desirable to use a least square function in a FIR filter because it provides a 
fast convergence time. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of invention to employ the teaching of Abdallah in the method of 
Barak to reduce the convergence time of a FIR filter. 

(2) Regarding claims 2 and 9: 

Barak further discloses prior to the combining the minimized residual signals, 
filtering the at least one minimized residual signal (filter 34 in figure 2, paragraph 0049). 
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(3) Regarding claims 3 and 10: 

Barak further discloses delaying the multicarrier signal, wherein the delayed 
multicarrier signal is combined with the minimized residual signal (a delay line 38 delays 
the input signal sufficiently so that it is in phase with the filtered difference signal at 
adder 36, paragraph 0050). 

(4) Regarding claims 4 and 1 1 : 

Barak further discloses wherein the generating the residual signal includes 
clipping the multicarrier signal to a predetermined level to thereby generate the hard- 
clipped multicarrier signal (a hard limiter 30 clips the input signal received by circuit 26 
at a predetermined threshold, paragraph 0047). 

(5) Regarding claims 5 and 12: 

Barak further discloses wherein the filtering comprises complex filtering (complex 
FIR filter may be used, paragraph 0053). 

(6) Regarding claim 8: 

Barak discloses an apparatus comprising: 

a generator configured to generate a residual signal from a multicarrier signal, 
the residual signal representing a difference between the multicarrier signal and a hard- 
clipped multicarrier signal (figure 2 discloses a circuit 26 for reducing the PAR 
comprises an input signal passes through a hard limiter 30 for clipping the input signal 
to generate a clipped signal and an adder for taking the difference between the input 
signal with the clipped signal to generate a difference signal 44, paragraph 0047-0048, 
paragraph 0043 discloses the input signal can be a multi-carrier signal such as OFDM); 
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an applying unit configured to apply a filtering function to the residual signal for at 
least one carrier of the multi-carrier signal, thereby generating a minimized residual 
signal for the at least one carrier (difference signal 44 is input to a filter 34 and generate 
a filtered difference signal with reduced bandwidth and with magnitude roughly equal to 
or slightly greater than the amount by which input signal 40 exceeds the threshold, 
paragraph 0049); and 

a combining unit configured to combine the minimized residual signals and the 
multicarrier signal (second adder 36 subtracts filtered difference signal 46 from input 
signal 40, paragraph 0050). 

Barak discloses a FIR filter for filtering the filtered difference signal but fails to 
disclose the FIR filter apply a least squares function to the residual signal for at least 
one carrier of the multi-carrier signal, thereby generating a minimized residual signal for 
the at least one carrier. 

However, Abdallah discloses coefficients used in a FIR filter is calculated by 
means of a recursive least squares (RLS) module 317, column 7, lines 24-26. 

It is desirable to use a least square function in a FIR filter because it provides a 
fast convergence time. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of invention to employ the teaching of Abdallah in the method of 
Barak to reduce the convergence time of a FIR filter. 

(7) Regarding claim 15: 

Barak discloses a system comprising: 



Application/Control Number: 10/627,962 Page 6 

Art Unit: 2611 

a transmitter apparatus configured to reduce a peak-to-mean ratio of a multi- 
carrier signal (base station 20 comprising a PAR reduction circuit 26, paragraph 0044); 

a generating unit configured to generate a residual signal from a multicarrier 
signal, the residual signal representing a difference between the multicarrier signal and 
a hard-clipped multicarrier signal (figure 2 discloses a circuit 26 for reducing the PAR 
comprises an input signal passes through a hard limiter 30 for clipping the input signal 
to generate a clipped signal and an adder for taking the difference between the input 
signal with the clipped signal to generate a difference signal 44, paragraph 0047-0048, 
paragraph 0043 discloses the input signal can be a multi-carrier signal such as OFDM); 

an applying unit configured to apply a filtering function to the residual signal for at 
least one carrier of the multi-carrier signal, thereby generating a minimized residual 
signal for the at least one carrier (difference signal 44 is input to a filter 34 and generate 
a filtered difference signal with reduced bandwidth and with magnitude roughly equal to 
or slightly greater than the amount by which input signal 40 exceeds the threshold, 
paragraph 0049); and 

a combining unit configured to combine the minimized residual signals and the 
multicarrier signal (second adder 36 subtracts filtered difference signal 46 from input 
signal 40, paragraph 0050). 

Barak discloses a FIR filter for filtering the filtered difference signal but fails to 
disclose the FIR filter configured to apply a least squares function to the residual signal 
for at least one carrier of the multi-carrier signal, thereby generating a minimized 
residual signal for the at least one carrier. 
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However, Abdallah discloses coefficients used in a FIR filter is calculated by 
means of a recursive least squares (RLS) module 317, column 7, lines 24-26. 

It is desirable to use a least square function in a FIR filter because it provides a 
fast convergence time. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of invention to employ the teaching of Abdallah in the method of 
Barak to reduce the convergence time of a FIR filter. 

(8) Regarding claims 16 and 19: 

Barak further discloses the apparatus are implemented in WCDMA system 
(paragraph 0043) but fails to disclose the system is implemented in a EDGE mobile 
communication system. 

However, it is obvious to one of ordinary skill in the art at the time of invention 
would recognize that the circuit for reducing the power to average ratio of (circuit 26) is 
not limit to be implemented in WCDMA system because the circuit only operate on a 
transmit signal (paragraph 0056) and would work equally well in other system such as a 
EDGE mobile communication system. 

(9) Regarding claim 17: 

Barak discloses an apparatus comprising: 

generating means for generating a residual signal from a multicarrier signal, the 
residual signal representing a difference between the multicarrier signal and a hard- 
clipped multicarrier signal (figure 2 discloses a circuit 26 for reducing the PAR 
comprises an input signal passes through a hard limiter 30 for clipping the input signal 
to generate a clipped signal and an adder for taking the difference between the input 
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signal with the clipped signal to generate a difference signal 44, paragraph 0047-0048, 
paragraph 0043 discloses the input signal can be a multi-carrier signal such as OFDM); 

applying means for applying a filtering function to the residual signal for at least 
one carrier of the multi-carrier signal, thereby generating a minimized residual signal for 
the at least one carrier (difference signal 44 is input to a filter 34 and generate a filtered 
difference signal with reduced bandwidth and with magnitude roughly equal to or slightly 
greater than the amount by which input signal 40 exceeds the threshold, paragraph 
0049); and 

combining means for combining the minimized residual signals and the 
multicarrier signal (second adder 36 subtracts filtered difference signal 46 from input 
signal 40, paragraph 0050). 

Barak disclose using a FIR filter for filtering the difference signal but fails to 
discloses the FIR filter apply a least squares function to the residual signal for at least 
one carrier of the multi-carrier signal, thereby generating a minimized residual signal for 
the at least one carrier. 

However, Abdallah discloses coefficients used in a FIR filter is calculated by 
means of a recursive least squares (RLS) module 317, column 7, lines 24-26. 

It is desirable to use a least square function in a FIR filter because it provides a 
fast convergence time. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of invention to employ the teaching of Abdallah in the method of 
Barak to reduce the convergence time of a FIR filter. 

(10) Regarding claim 18: 
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Barak discloses a system comprising: 

transmitting means for reducing a peak-to-mean ratio of a multicarrier signal 
(base station 20 comprising a PAR reduction circuit 26, paragraph 0044); 

generating means for generating a residual signal from the multicarrier signal, the 
residual signal representing a difference between the multicarrier signal and a hard- 
clipped multicarrier signal (difference signal 44 is input to a filter 34 and generate a 
filtered difference signal with reduced bandwidth and with magnitude roughly equal to or 
slightly greater than the amount by which input signal 40 exceeds the threshold, 
paragraph 0049); 

applying means for applying a filtering function to the residual signal for at least 
one carrier of the multi-carrier signal, thereby generating a minimized residual signal for 
the at least one carrier (difference signal 44 is input to a filter 34 and generate a filtered 
difference signal with reduced bandwidth and with magnitude roughly equal to or slightly 
greater than the amount by which input signal 40 exceeds the threshold, paragraph 
0049); and 

combining means for combining the minimized residual signals and the 
multicarrier signal (second adder 36 subtracts filtered difference signal 46 from input 
signal 40, paragraph 0050). 

Barak disclose using a FIR filter for filtering the difference signal but fails to 
discloses the FIR filter apply a least squares function to the residual signal for at least 
one carrier of the multi-carrier signal, thereby generating a minimized residual signal for 
the at least one carrier. 
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However, Abdallah discloses coefficients used in a FIR filter is calculated by 
means of a recursive least squares (RLS) module 317, column 7, lines 24-26. 

It is desirable to use a least square function in a FIR filter because it provides a 
fast convergence time. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of invention to employ the teaching of Abdallah in the method of 
Barak to reduce the convergence time of a FIR filter. 

(11) Regarding claim 20: 

Barak discloses a filtering means for filtering each minimized residual signal prior 
to implementation of the combining (filtering 34 in figure 2). 

(12) Regarding claim 25 and 26: 

Barak further discloses wherein the filter comprises a filter (filter 34 in figure 2). 
Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SIU M. LEE whose telephone number is (571)270-1083. 
The examiner can normally be reached on Mon-Fri, 7:30-4:00 with every other Friday 
off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Siu M Lee/ 

Examiner, Art Unit 2611 
3/30/2010 



/CHIEH M FAN/ 

Supervisory Patent Examiner, Art Unit 261 1 



